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(54) MICROCOMPUTER 

(57) Abstract: 

PURPOSE: To improve the efficiency of the first 
information write processing by selectively designating 
the first operation mode dependent upon the control of 
an incorporated circuit and the second operation mode 
dependent upon the control of an external device to 
rewrite data in a flash memory. 

CONSTITUTION: A microcomputer MCU is provided with 
a nonvolatile flash memory FMRY, where information 
processed by a central processing unit CPU can be 
written by electric erase and write, on a single 
semiconductor chip CMP. An input terminal Pmode of an 
operation mode signal MODE which selectively 
designates the first operation mode where rewrite of the 
flah memory FEMR is controlled by the central processing 
unit CPU of the incorporated circuit and the second mode 
where it is controlled by the external device is 
provided. When information is first written in the flash 
memory FMRY in the stage before mounting of the 
microcomputer ECU onto a system, the second operation 
mode is designated. 
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1 

V ^ T'S>5> z. }L femii-rsm^i^ 1 isis<Dv>f n 3 

*^7cStifc R AM<3D4t3£r F W:^<z>^T'ltJiB;< ^ y 

i: femi: 't «>fl^^ 3 fa^cDv>r ^ n n > tTzL - -Jf « 

=E y ^y O^i^r^Srrt^R AMlC^-fS^ 
il, ^Stll'blf^t^^PXli-^P^r^C^RAMJiT'll 

^ y i: ^r^i^fc v>r ^ n n > tTa. - ^ T'fe o T, 
ftna^ 5 ^y ^ y Ji. -fS?^* «rig«c^(fti: UT, 
^SSlcfB1)I^S<Dffi^$ ti«>MJc^® :jI ^ y :/n *y ^ «: 
ttrfa^^y:^D^y^<Z)e)'^0— epxti^pco:?^^ 
y^n^yi^li. i^^RAM(Z>iBD^SJ^itT(^IB'C^fi*^ 
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^ifii^feitnai^iiR AM J: y %iB(ii^fi<^/h$ ^ y 

-ecORAM<D4^rKl^:^lC'^$:mt^^i:, «i 

R AM^iger K S:7CC0<^tC^f 
i:, TFl^>^SBm^§nA::RAM(Z)4t^rKl/XO 
'W$ST'ttnB:i =E y rfu V ^ CDrt^&H^^S^i: 

[^:^^ 8 ] Itna 7 ^ ^y rt ;i ^ y & 

-eo^;iftll1^^n y^ixli, ItflBP^^R AM J: y t;fB 
ti^fi<3!)/iN$ ^ y *y (D^it^&l^]8tR AM 

(?[)RAM_LT'J|fT't'6^i:. ISIifr^nfc'tt^T*^^^ 
^Eyr/U^y^^SrffifeTte^Miife^tf. C^fc 

li, |tnB-75«yS/:x:?l=EyXttf^^:^^ROMCDm^ 

mip^^ 1 0 ] tmy^ v ^ ^ y -tst^^t* 
^ ^ y -fu V ^ cDm^mki:mm.-^mK^^^ 

^ 1 TbMQC^titf' 1 ^^fBtSOD-^^f n n > tTa.- 
[0 0 0 1] 

[0002] 

[tJ^cDS^ra 4^S§¥1 - 1 6 1 4 6 9-^JClt, ^nif 
^ixnJil^fc^lSji^^yilbTEPROM (>ru-if 
:f)V • T> K • ':fUif^'T'f)\y • y- K • ::t>y • 

y) ^fcttEEPROM (xi/^^byjjjy --fu— tf>r 
y) ^#-cD^{4:$^^yyicii^L^::v-r^'n3>tra. 

tf - ic:t > • ^ ^y ::^{b$ tifc>Ff¥l&l4^ ^ y ictt^ 
n^^i^^T^-^i^^Sn-S- EPROMli^^lC 

iyfBii@;^&?^^'tst)©T*)e3b^e>, -eti&^s/ 

50 its MNOS (:?i^;i/-:^>f h^^K-i^^^-t^-^K-ir 
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[0 0 0 31 4tgs¥2 - 2 8 9 9 9 m\z\t—mn^ 

EEPROMtCOV>Tf^$4xTVxS. X<D-|S?^^ 

E E p R ou\ijmwm\zi5\'i^ :7 9 S/a. :pi ^ U i: H 
T> EPROMtl^^tC-e^-Jl^Uiz^l/^rl^C^h^V K 

[0004] 

(1) v>f ^n3>tr^-^<Z)p«3j8SROMicii:;^Dy^ 

(2) v>f^Dn>trzi-5f$:e/:^'5^AlC^Lfc^lC 
n ^ OfEfii^S^^^TCO;^ ^ U ^ T-^ L < $ ti 

(3) 7*y^t/:a;>l^UC|l$jitf^^1f^l«OV^ 
D 3 > n - *<i5M $ S/>^.'5^i:NjC L fc^^o 
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(5) '7^^ve/^^^U$:-fS?i^T'a^;l'2>^r^l« 
tr^L - ^ ic J: e«tMOT&f^ici^«i LT u t;v^ >f ixtC 

[0 0 0 51 :^mmo^Mm^t. ^v^^^^^^^^i^^y 

S/iL ^ ^ U p»g)i^ b v>r ^ D n > tr^i - ^ $:ii^-r s 

e^(7)-^poll^Atc^bT, ^ U >^n ^ 5: 
-*&^^5febfc^CD||ji^i&^tC^M*;5:J&<bT> 

±$-liS;ii:T*fe-5o :$:fS^g(Z)m4(OS6^li, -^^f^D 
3 > tTi- 5? (JDft'MS&mcil^ibT U T;I/^i -f i^JC7^ 

[0 0 0 61 4s:fs^oMa5ifemc-?-<ofacDafi«ji:gT^«5 

[00071 

^ ^j^mj^'h0<D¥m^ii^mzwm'tniiirfm 
[0 0 0 81 -r«it>t», m-<o¥^i^^^y:f±{z. 

^tm^ ' m^i^^iz^^xm^^^mt^^^oy^ 

e/rL:?i ^ U t Srmfe-^^ ^ n n>fcr3.- 4r c^b 

mmy^yty=L:^^^jizm-^mi^^^mm^ii^ 
^ V ':f(D}mmm^\t^^^^^i^^w.zw^'^^^m i 

[0 0 0 91 tilfBH 1 fiftf^^- KO^i5fe*CJ«:CT*3fe«!! 

50 ^'^^^m^wm':f^ ^'yu\%^7s^ Komzm^'^ 
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[0 0 10] mm^J^CXy^^yiy=L:f^'tV\zmfi't^ 

[0 0 11] V^^Dn>'fcrrL-^(DP^^/)^^>^5>v2/ 
^V:fUyi7^^mzmi&X'^^J:tK't^lZ\%s — *S 
mt^tc^tbO \/V7.^^y'yvi/=i.:f^=^^) \zpm^ 

[0 0 12] p^^^'^^yi/a.ji^U*^, -^Sv'i^'^rtg^ 

7^^';::^D^y^O^^^^=&l^®^RAM{c^U ^ 
Stifc1t$gO^PXli-SP$:-e(^)RAMJ:T'JI^?TbT. 
-t®58&r$ tiT^c^T'^^^ ^ U y D ^y ^ $:#m^«> J: 

e)ict- e)a«fcv\ :7^>y->n^^u*^^-r5)M 
D 3 > t:^ - ^ ofr<wf^tcfi«i bT u r ;b ^ -r Ate 

7 ^ ^y ^ ^ U (Dm^-k-^^X^ -6 J; e) IC^S 
lif^)gcRAMa)it^TKl^::^<DfIigc«:.' IfTiaF^^RAM 

jfe^J^lC^MlBfiU •r3&*)t»:?i^'J>^D^y^S:T^'fe 
Xbfc^i^lcm«;o)^RAM;b^r^'l2:^$n&»lC, ^ 
HIHeU •?-C0RAM<Z)i|t^TKU:;^T'{^?r^7o}t«& 

T* R AMOIEMT K u:^ ^TtO^l^tc^U ^ U :^ 
D *y ^^(Drt^&ltfiBR AMODift^r K U:;^®^T*II^ 
;iS««$:^f e> J: ICf S i: * V\ 
[00 13] 

n > e 3. - ^ S: i/T.T- Atc^l-ettfO) cfc e> J^c^PgT'H 
IZJlC-e© 5 ^y >i ^ U S:^^iit^ e) J& ^ 
li, ^2i&f^^-KS:Ji5£-t&ri:(Ciy, PROM^ 
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[0 0 14] 7^^yS/a:ji^Ulcm-6-fS?^^«TtB«c 

:>^p ^y ^ \z\%^^ ornm-mz^:^ i^r^j Aii:/n 

[0 0 15] i/XxAiC*7>f ^n3>tr3.-^S:^L/ 

fc«&T7^>ye/rL;i^u$:ii^€>^cti. mim^ 

y\^=L-^pm(r:>^^mmmfj^^\zmi'^^^. 
wimzmmK>±^tji7'''^\twm\zu'^ 

fiO:^S?&::ji^U:/D»yi^JC, tS^RW^lC'^^©/h$3& 
"f- ^ \tm^\zw^^<r>f\^^tj^:^ ^ U :/n v ^ icH 

lcM^e)tB*i^S©:?l ^ U :/n *y €:fiJMf -6 Zl il^^T? 

$-5o Lfc:^^oT, >'^^yi/zi:?i^UCD>^i^F^<D^liJ 
im;tcD^w4?)lcm^a);>^ ^ U :/D *y ^ $:-^^5feUT 

[0 0 16] #ic, Mfc^(Z»t^U:/D^yi5^coe)t)P»3)8c 
R AM<3!>i2tl^ffiJ*TtCiS:^$*lfc;l ^ U -fU v ^ ^WL 
\^XiS<:Lh\t. i^^RAM?:;^^Uyn^y^^^(D 

tz,m<D^mm\^< lif^-^ A^y :7 rfl^i:: hxmm 

J^T:7^*y^'n>i^'J$:^A.S^^, mmm:^'^') 
'fuv^amm.^nMKhmzi^h. h^as^s- 

^foT*^^> :7^^ye/zL;i^Ua)«fl$:ff;ttS. 

0Jl^i&f^tc[^^ bT u r;i/^i >r aic7 ^ *y e/^L :?t ^ y ^ 
nnw^^§^^z.}L\tx^tji\i^if^. ^MKhu^i^^ 

V ^y ^m^x<Dt^^o>imm^i^< it^'-^/'^y 

yrmmtLxmmt^:it\z^^). UT;v^>fAic|? 

ti m b-r- $:il^«llC;i ^ U *y \zmi> 
Ztti^X^^o 
[00 17] 

^ii^i.^xmrmm-t^. 

[0 0 18] CI] ±M75^yi^3.^i^ U$lJ^©v>f ^ 
[0 0 19] 0HC«±®:7^^y>>3.^^U^^Rmbfc 

v-f ^ D u > tTa.- 0— llife^?ll:/P *y ^ 
50 >^sci, "^y^M.-r^t:^' :^'^VRAM. ^am 
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Tfi&^o trnB:7^^yS/3.;jl^y FMRYli, ^^Um 
^•|l5i*^tCj:oTlf#$:#S&;^^ieT'&oT. EPR 

^>^A-r^''fe:?^-:?i^URAMli. /jN^^'J>^D^y 

>>;i;)l^iJFMRYlClimilCD5=-^^^:/D^^A:^^ 20 

[0020] •7^^ye/^^^UFMRYtjU W^DH 
|gtC$tl-6^^tC. mMP'ROM^'^ ^(DX'^r^md.^ 

^xmrn^^^^^ 1 i&f^=E- F^toia^i^^PisMicftws so 

- KM^T'fe y . ::^C H P Ji<^=E- Kfi-^A 

±;S§g^Pmo d etC^;t^tlS. 

[0 0 2 1] C2) v:;^^7ROM. 
^<©v>r ^ n 3 > tTa-^f 

[0 0 2 2] !a2tcii7^*yi:/xL:ji=EiJi:^lc*7:^^'R 

MCUlCfcVxTti, E3l<^)7^*vS/a^^UFMRY<D 

MA S K ROMlctiim5:5lb3&;vx7^-i?-^:^D A 
;5)^^$nTV>-5„ 02tC5^$ti^'7^^yi/a;<^UF 

^V^^SMB^r^M^t-t*. 

[0 0 2 3] C3) iaffiPROM5>f!5'lCj:'&^#$ 

[00 24] 03lClitH^PROM^>r^lCJ:S75y 

i/a;>l^U FMRYO^AlC^gb^cy^D^V^'^A^^ 
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MDO, MDl, MD2*^^S4x«»o ^- K^i-^MD 1 

t\ ^-KM^MD175MMD3%:)I¥^LT, :7^^yS/ 
n^l^U FMRYtC^bTll^ii^^:ilL^V>i&f^^~ 

tt^2i&f^=e-K3b^$tlTV%S3b^&i|m^i-«>o 

i:#m2i&#^-K(^je^A^M$ti^i:> flR^iai^C 
ONTii, iHfliPROM^>f5tPRWi:>r>^:7x-::^. 

=E y FM R Y ^ ii:^SCOifW P R OM^>f 4? P RWT* 

FMR Y i:CD[aT"r"^f ®Am:^€:ff e) I /Oi^ 
-bPORTd a t ai:. •75*V$/3.;>1^'; FMRYtC 
T F ^c^f-S fe«?)CO I/O/K-FPORTa 

ddr^, 7^^yi/^^^y FMRYlC#M0r#fi#$: 
^•t'6f^«)C^ I /O^- hPORTcont him^ 
StiSo MtC. ?H;ffiPR05>r^PRWJCi:SlS^:^f!l 
^illili^llS^^^^'^tt^^r^iQ^SCPU. • T 

20 iJ'-feX • ;<^URAM, VX^' • y-F- 5**>U • 

y M A S K R OMjfc if CDpfel^6fillB:^D *y <^)|l^^t& 

(Ct^- ^AT.'DBl^SHrV V:^A7s A B U S CD^ >5r tC 
I2g$nfe7.>f ^y^^aswi TCHS:/rbTtffiB4»3ft: 
^tjL^g C P U ^ if CDP«3^|gy n ^ ^ -7 ^ ^' 3. ^ 

^y FMRY^co^&^PJSit-- itnax^f^y^^msw 
iTCHli, |t^CPU&if(^P»3)gc»te:/n^y^:6^e>-r 
-:$?yt>^DBUSlCT'-^$:m:^i-^iaJ?&^. TFU'X 
A B U S \zr F 1/7. S:m:^Ji--2>iai2&lClBM$tlfc, 

30 F5>f;^7^-h (3:7.7^- F) ?^^©ffi:^lHi»&i:bTffi 

g&i^ ^2fif^>^=E-Flcii?a?bTil5m:tr>f>tf-^r>x 
H/OTJCUdtSfSti-So ®3(D0!I-ettiH.fliPRO^>f^lci: 
-5^^frai:liii:^^^VNf|:J3fe^t[Li^®CPU, 5^ 
T^-fe:^ • :?^^y RAM, v;^^ • y-F-:r 

^cJ:y^S?^^:®:^^-F^c$nTv^So iSi'^^®^^- 
40 FJcj3v>TtrflBF^-<:^T— l>ffi:^lHlS&*^m:^3>r>tr 
-:jr>>(.^lCMP^tl'&^^, ^-Ffi-^T*MD072r 
S^D2tCi:em2iirf^^- FOfl^tCO^fSbT-^-tv^ 
CDmiB:/D^y^lc>(g;?^^®;^^-F$:ta^bT, ^FLfflP 
RO^-f^iPRWtcj: S^A.tit^i: \tW^mrA\ 
PU. RAM. ROM^if<3DI^J85»iByn^y^'©llfC65 

[0 0 2 5] ^2gM^^-F*^$n«>-7><^^n=3> 

tr3.-4iMCU(35|i^I/0/i<-hPORTda t a, 
PORTaddr, PORT c o n t ttSaHV-^T^y h S 
50 OCKET$:/M.TmfflPROM^-f^tPRWlC3^$ 
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O^- hPORTd a t a. PORTaddr. FOR 

[0 0 2 61 [4] CPvm\z.^^m^72^mm':fn 

[0 0 2 7] 04lCtiCPUWlCj:-57^^:/t/n^=E 

U FMR YcoH^^lc^i bfe:/P i'EI^^a^StiSo 

P R ^ P R WICT :7 ^ *y 2/3. :3l ^ U FM R Y 

T'ti, it»:^^:raii^gCPU:6^^ft-^$II^A§OT^n 

ffylx^^T.^ ' U~K- • :?l^UMASKRO 

072^^D2tCi:oT^liM^^-K:^^i^^^ tJt^ 
lHD?&CONT*^3n$:imt-5:ii:tCJ:*J, tfi^^^a^ 
eCPUli. gElC'7^*ye/rt:?l^y FMRYlC^^ji* 
tifc#^ji^W<^>^D A, ^li*^;?.^ • U - K • :t 20 
>U - UMASKROMjb^^f ^im;ift!fi^::^n 
^^i^lCtfc*^oT75^y2/rL:i^U FMRYC-t^-^' 

[0 0 2 8] S5icii±®:7^»yi/3.:3i^Ui:$4xev 

»ye/i:*^UFMRYlcMf -SSf^tJflCl^ii^^ ('<U 
[0029] S6lClj:7^*y^'3.:?l^Ui:^lC-eXi'R 

puti, miiiff^^-K*^i^^^^^^ vx^ • 40 

K-;r>U • ^^UMASKROM*^^t-«)II^A«ll 

FMRYC^-r^Vf^triC||ji^5^*^tjg$nSo 
[0 0 3 0] 07tCli4':^^:«MlSeCPUlCj:«)?^^O 
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^A^Xmrnm^^-J-t^. iFL^PROM^^^PRW 

[0 0 3 1] |g8{ClW:^^^!Q^@CPUJCi:^#Sii 
\%s :75»y$/3.:?i=EUFMRYCD«i*^::^^f-hTKl/ 

:/ • >f S C I < I /0/J<- h S:/M/ 

T^«^3i^^:/^'7'-^S::7^>y^rL:?^^U FMRYtC^ 

«i^^^7rKl/:^*T'SWSBSbTV^<o IFLfflPROM^ 

>r^PRWic<t:6ii^ji^%^iei^Mft3ns„ <abz:o 

^iCli. H^jit/^^T^-^JliPROM^-f PRW 

[0 0 3 2] [5] mffiPROM^>f^tCJ;-6ll3iA^^i: 
C PUft!P<^«i*l£Dfi&V^4^W• 

[0 0 3 3] iHffiPROM^^f ^tcjieHji^^li, iic 
V>r^D3>h:rL-^?MCUCD:r>;}<- Kfrr1-^t5"bV 

[0 0 3 4] CPUftiR^(Z)ffii*^ljU V^f^'DHVtra. 

[0 0 3 5] (6) UT^l/^t-fA^Jt^O^fffi: 

[0 0 3 6] |a9lCl:t7^^yt/3.^^UCDUT;i/^f>f A 

uFMRYii, -tm^mLhhx 

-S^P^li^^n-r, Oms e cHfi5(l3>*>;b^ 

T'r-^<Z)^::t-->^?:^'^>-i:tilibv^. ^nc^^ 
^fii-'S^tt). |tnBP^^RAM$:^^y*:/n*yi^lim(D 

I tc^(Dimw^i^<^^7'-^^^vyrimt\^xmm 
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^m^Ofh:^ ^ U :/n »y ^7 S M B (D'T- 

HH^i^j^A^ietc bT < r h ic J: o T^-r r h 

^T^(3D:?l ^ U ::''n ^ S M B (DT K l^X}^^;*-- A- >y 
• >i^URAMi::>i^U::^n*y^SMB(Dr Kl/::^ 

tc, ^v^Zh- r^"fe:^ • ^^'JRAM^^^-rsf-ri 

^ U •:/n ^ s M B tcfis r ;?)^T' ^ S o 
[0 0 3 7] [7) i.^'^y-fuv^o^-^^^^oM^ 

[0 0 3 8] 01 0lcti:7^^yi/a^^U(D^=tuyn 

{Ci^LT, :7^'y>>rL^^UFMRYC0m^^=tU:/D 
*y SMB*^LTV>S^®-SPS:I^AS#^ 
It, tfnaRAMJ:*J=biaiI|£^l:«)/J>$;&^^U:/Dv^ 
SMBO^^tff$g$:F^^RAMtC^U ^^tlfc^ 
^(0-SP$:^(DRAM±T'JISPTbT, -^COJEIlT^in^-^ 

^ U >rD ^y ^ SM B (Z>^I^F#$gli R AMIC>^#$ 

^oT^(5DRAM±T'll^5:^T;^.li. Ill^^ltftc:7^^y 
i/^L^^U FMRY7b^^L/TV>S^$:ilb3feV>'^ 

[00 3 9] (8) V'yvV:2.i.^^)0MM 
[0 0 4 0] 01 llCli:7^*yt/a;i=£UOrai/)^^S 
tl-So (A) (C^g^e^fC^^^^X^'cj^l^U'feMt, 2 

2t^ia2/y3>^itc?^^$nfePiMfcJi, 

lOnm) $::^LTJiiaP^i:/U3>^l±tC?^fife$ 
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tV7^c7D'-5^^>^>?f-K 7li^bm8=S:/^bT±fa 

[0 0 4 1] 

> b D h 7 ;at)t K u-r > 1 0 tCilEmSrPP 

j&ObT, T/^^>i^:ctiAtCJ:UKW>10»^e>>' 

1© (B) tc^$ti'S)J:e)tc, ^cDn>hn-;i/>^;'-h 

[0 0 4 2] mmmt. mf.\tv-7^z'm.■^ 

V-:^ 9 Wcm^*:5 l^ife< CI J: oTl^Sn 
e„ 01 ICD (B) lC^$tlS<ke>lC, m5feiMtlCJ:U 
IHti: h ^ > li-ec^ 3 > h D - ;i/>!f - h 7 ^ 

b§v^^itmlE*MS<$^iSo 01 1© (b) -ei*, 

(3Db^vN^i^(omffiw^;vic$4^'2>o -r^t)t)»:^-K 

e> n > h n h tc^;l ^ - KJfiS^ u 

/<;i/icMbT. m^^mmj:^\^^\^mnm'm<'^ 
'?i5fe^<^b^v^>fiirmffili<s<$ns» ^:^oDb^ 

V MiimE t7 - i: e) 

:7n— -y^^f- hlc?iAbfcm^a)SJ: 

@SS$:5pJffl bT^f e) :i «>. 
[0 0 4 3] ^«!^iffibi!ff^JCfcvmt, J:ia;?l^U1z;i/ 

V 5 tcMbT^mM35:=^-V U TOtiAAMft);ri?&v^ i e» 

tc, FW>i 025itJf3>hn-;i/y-b7icPP*n$n 
smffiA^i^6^{&v^^i^cMS$n^>c iv^ 
(D<B:®E3t)^ K l^^ > 1 0 tcftt&n$n«> i: i: t>ic, n > h 
D-;v>5f-h7jc5V51JK©<g:mE*«rai$ti€^o 3tt 

50 ^;vm«S£©:^>'J>5:=^m't&ri:lcJ:*;, :?i^U"fe;UCiE 



13 

[0 0 4 4] mi 2\tmmnh^>v:^^^m^^tc:^ 

Q2 (Q3, Q4) (D:n'yhU-)l^-h 

(WL2) IC^^tU I^C3^[JlClB|S$tlfefBlJ&h^> 
2;x^Ql. Q3 (Q2, Q4) CDKL^^^fl^ C:^^ 

^Ql. Q3 (Q2. Q4) 0V-7.W$,lt. 
SLl (SL2) ICj^Stl^. 
to 0 4 5] 01 SlCttJjl^y -feMC^f-rS^^^f^ 

;!/>!;'- htcmti- 1 0 voj:e)^:^mi£$:NJj&n*r^r 

1 2C?[)3g|^£{C^VN"C, y-X^SLl, SL2*^^$ 
V N^xli, 4 m<r>:^ =E y ■fe;i/Q l Tb^Q 4 

T Wptji <i:t;n>hn-;i/>!f-'h nfe :3i 

[004 6] C9] IBUg^S^+Bat^-fr^-Mi^^y::^ 

[0 04 7] ^1 4tCli-tS^^*«Itg^^^U y^D^y^ 

[0 04 8] fmitC^$tl-£>75^y^>rL;<^U FMRY 
li, 8tr^y hCD7"-t5'Am:t73S^DO~D7S:3iU # 
X- li' Am:^fi©?^tC>l ^ U r W A R Y 0 -A R Y 7 
^r^ijiSo >t^U7t'^ARY0~ARY7ti, +BM6^ 
lCfBl5l^S<Z):^$ ^ U :/D ^y LM B ii^B^fi^lCiB 
Di^ScO/jN^ ^ y ■:/D »y SM B ic 2 tiT 
VN-5o 0lClif^65C;p^^Uru>rARYO(O^»^^ 
StlTV^«>A^, ^C!>ftfiOD:?l^yTWARYl'-ARY 

[0049] ^^<?!);>l^UTWARY0~ARY7tC 
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0 —W L n li±T <3D :?l ^ U T U >f A R Y 0 — A R Y 7 IC 

^$n-£>o ^>?r(D^^yTWARY0-ARY7lC 
feV^T, |^-JiIlcKeStifc:3i^U-fe;i/MC©KW> 
M^lt. ^n^tlMJ^;i-^"T^-^i^D L O-D L 7 IC^ 

J^StiTVNe. ;?^^y:/n*y^SMB$:^fifc-t&;jt^U 
I ir;uMC(Dy-;^l^ttv-:^iliSLitc^^3lgS^$ 

tu ^^'j:/D^y^LMB$:^fiX-t-&:?l^U'fe;VMC(Z) 

y-:x^I^tiv-:^il«s L 2^c^^3lg^anTv^^, 
[0 0 5 0] tmv-Tsms L 1 . s L 2 \z\,tmmmij 

tUBSVOUTl, vouT2:^^e)m*icfOT$ti^l^m 

}£vppim^^tii>. m&mtim^vouTi, vo 
hBi. B2am\z^^xmit^tiao m^\tm^'fu 

i:lCj;-DT^>t^UT WARY0~ARY7O^^U 

) -fu-j^suBtMti^-i^m&im^z^^ti^o m^-^n 

^y^'^I^U^:^^^?<^fc^^y hB2{C" 1" 75j^l2:^$tvfc^i 
-^li, i&:3l^UrWARY0'-ARY7(;);^^U:/n 
^y^LMBfcW-*S?^^^tglC$n^. ^:&CDl^^yh 

Bi. B21C" 1" tm^^ntzh^lty^vt^^L:^^ 

[0 0 5 1] itfiat;-KJ6IWL0-'WLnCO^li, D 
K l/>^.>'^^y 7 T X A B U F FJkV^U K ^y 
^ X A L A T ^/M.T^ oi* D ^ r K A 
X & D F WJJ^v'n- 3f X A D E Ctimmt^ Z,tlZ 
10 J:oT^7t)nSo r;-FK^>r/WDRVl4n»>rKl^ 
y^f'n - ^X A D E C e> m:^ $ n^^fi^tc^-::^ V ^ 

K K^>f /WD RVlimJBG^^V S E L*>e>^3 

5 voD J: e> ^fcmav c c 0 voj: e> Jfc^mfi^i: 
^v- m^wmi<L(D^':)mmiRu^Mzi(m^'^ 

10 i:e>?kmi£Vp pi:0VCDJ:-!>«:^m^i:$:^^b 

tC feV NT r; - K >r / WD R V<3[>m:^ti 0 VCD J: Jfc 

[00 52] ^>?rC0:jl^yTWARY0'-'ARY7tC 
feVNTltriB-r- ^$§D L 0 —D L 7 A^::^>r *y 
^Y S 0~Y S 7 ^^LXp!M-T-'$iBCD{Zp^m^ 
StiSo :^!j^-^3S^-f->'^YSO-YS7<DX>r^y^ 
iWli, :?t7^ATKl^:^A^y:7rYABUFF2&.t;:ij^ 
50 ATKl/X^^y^YALAT$:/rLT^yji*tV^*^ 
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A r K U7.m^ A Y 5 K UT.T^a — y a d e 

3 - :jr Y A D E C<Dm:bmm^\t^r<D:/^=^ U T 
ARYO—ARYTtC^lcmStlS, bfc*^oT, 
:ti ^Z^y K UT.T'n- ^ Y A D E C(Dm:b^m-toe) 

=E ij r l/>f A R Y 0 A R Y 7 CfeV ^T^7'- ^UHC 

[0 0 5 3] jjl^U-fe;VMC;6^^^T'-^ij^CDlC^ 
m$nfc-r-^'li3®^X>f^v5^RS$::;^'bT-fe>:^T> 10 

^y^rDIBUFF Sr/rUTx-^ A:^J^ ^Eill&D I 
LATlC-^SnS- f-97<^'^V'^\BmDl LAT 

j^-j^^^f-^-^^fjr 0" cDi:^, H^jii^lHlg&WR 
I T li»iX>r S UT^T^- ^i^C D tC^ 

:^!j^i:.TKl^>^M-tAYlCcJ:oT5®K$nfcT'-^*l5: 20 
t^li^^ii*^^^tl^leIB&WE CON Ti^^^-rS. 

[0 0 54] [10] suc^t^ft^sn^-T^r^nnvt: 
[0 0 5 5] 01 5tctiEii<z)'7>f i?n3>tr3.-^tc 

UFMRY, ^>UT;1/- =l^n->!r-i/3> • >r>t5?:7 
■fe:;?. • jjl^URAM&^tf. 01©^>fVlCtB^'tS% 

«)=t;CDi:bT, ^-hPORT175MPORTl 2$:fi 40 

SICPG, fiJ»Jii^^i3>hD-5IRCONT. T:^n 

^/'•7'^t/'^;i/^^ADa lkXJ^^:^-h7.^-ha 

l^MCPU, :75*V^'n;l^UFMRY, ^Z/^U- 
y^^iTs • >t^URAM, :5:i;i 6l^>y h • 

K • • y^;i/>?.rL-^y h I PUli, T KUX 
>r^:;;?.ABUS, T(47=-^i>'^:^LDBU S (m«8tf 
^yh) , ;R:t;±^7'-:5?/^XHDBUS (mtfStf^y 
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MR, tJ*jji*^3>hD-^I RCONT, y^U^ - 

^WSCONT, S:t53}<-h PORT 1 IMPORT 1 
2lt, TKl/X>'t:^ABUS, 2gtt5±<a'r-i5rAXHD 

[0 0 5 6] 01 5lCfeV^T. Vp pli75*ye/3.^^ 

i;FMRYCD#^Affil^mETfe-5)o EXTALSitJ^X 
T A L Itv-^ ^ D 3 > ^ O-?^ *y yiC^^H" S tl-S 

lcm:^J$4X'6InI^i'a^y^#-^-efeS. MD07!rMMD 
2tf7^^ye/rL;*=Ey FMRY(Z)||^ACBRbTllli& 

«-^MO D E tiSo R E S * U 12 ^y 

STBY*li>^^>>'W^i^T'fe»J, 4»^^iSgCP 
Udfemc-eoft&ODimg&:/D ^y ^ lc#M5&$tiSo NM I « 

■5Itg?5ifUUji^^:IMafJU3ii^n> bD-^ I CONT 
JC^;i<2>o ^^b3feV^-ecOffi(Dt(I^Jai^^fi#li3J<-hP 
ORT8, PORT9$::rrbTfyUjii^^3>hn-'^I 
cONTic^Ae>n«>o AS*li^SIsicm:^sneTK 
i^y^fi^t^^ll^r^^'tr Kl^x:^hn-:/m#. RD 
* li'J - Ki^-r ^^i^T-fe-s }L ^^^Picji^i-^ u - K 

fi^, HWR * ti±{4 8 \f,v h<0^^ h-t^-^f ^;i/T'fe& 
ri:$:^1'Stv)i^ST^y>'W^>f h • -^^f h#i^. L 

ttv>f n n > a- MC U(D^^tc>ttr -g) T ^ -fe::^ 

[0 0 5 7] ^SPCDPROM^>f ^T*:7^^yS/^:?^^U 
FMRYS:^^Ail!fi^'t'&m2iM^^- KiJA^lCfc 

-6 tz.^CD'f- ^ B D 0 72?MB D 1 5 (DAm:t7tCti. 
raStlJ&VNjb^, ItflBsK-bPORTl. PORT2*^ 

fj^T^tiSo z.(Di:^(or Ku:^fi-^BA07!fMBA 

RT3 73rMPORT5 tm^X ^ tlSo 

[0 0 5 8] -ij. v>r^n3>tr3.-^MCuic^2 

MR Y P ROM5>f 9 tOgS^Cli, 

i|tlcMPS^n?&v>:«)^, ttJiE3i<-hPORT27I^MPOR 
T5;Rt;PORT8;^^J^X^:n-6o "t^&tJt). 
ifet)f tC^ U 7 T C3D^«)0-r- ^ E D 0 72^M E D 7 Affi 
:^lClt|tjgS7K-hPORT2*^J^T^tU TKw;^fi 
-^E A075:v>bEA 1 6(7)A:^JitfemcT^i2::^^JWi'^ 
CE» (^>y^>r:^-::^;Wi-t) . OE* (T»t7h>^*y 

b-r^-:/;i/fi#) . WE* (^>r h-f:^^--;^;Wi#) 

I <Z)A:trlClitina!K-hPORT372^MPORT5atXP 
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E *liPROM^^i5?*>^(7)*7^>yi/rL:>l^U FMRY 

3.;?l^U FMR YlCM't-5)^7it^5*iM^(Z)*g5^fi^T'fe 
-So rKW'>^^-ifEAO;&V>L/EAl eoe)"^*^! 

tf h E A 9 C7)A±JfClj:t?riBM^NM I (0A:^3»*^J 

^api^lt, 1^3 T'iJi^tfc^V>r^:;h SOCKET 
$:/rUTiJLfl§PROM^>ft?PRWlC^$n^>p X<D 

^MCU$:^V^^)/ ^SOCKET^:/^bTPROM 

p Rwic^b^vNjg^ie^ijio&s J: e)tc#j^-r 

^ p Rwiic^^tcffj^T ^ti^mm'j^iz^t. 
v>r ^nn^ era.- ^MCuco^<Df£oi&{^^- Kicfc 

[0059] Ell atciiiai Bc^'^^'^^nnvtr:!-^ 20 
o)±m-^^'t. mi ec^^tifcM-^it^i bt^r- 

[0 0 6 0] 01 6^cf^$rL^>'^^v>^^->:;FP^c^l^ 
T, ±ia/t>v^-i;FP*>^^m$n-5#ig-7- (tr^) 30 

v>f ^ D n > tTrL- iJf MC Ucoa.-if /j^±IBT>f ^un 
y\i=i-9UC\5^0y'yvt/3.:f^^^) FMRYfe^ 
V^r h S O C K E T $::;M>T P R OM^ >r ^ P R W{C 
±fB7^*vi/3.^^y FMRYlC-r-:5«&ll^^ 
i2it/*i^. /^^y>r-i;FPCD#iS^raPll (t^>tf»y^) 
PP;b^O. Smm^T^SnSi:, ±f^^V>:r*yhS 
OCKET/V _tiB/^^y>?r-S;FP$:|fA'tS^lC. 3! 
WkV^ ^vhSOCKET ll±,W^V^-V F P cm-^ 

l't<DymWf^^\zm^^^ i^>ffi U :«)^^ L^-r < 40 
h S OCK E TO[)#Jg^i:±iB/^'y >r-j;F Pco^as?- 

T, 4ft)n«:<?&iS. -^CD]^^ PROM^-Y^iPRW 
T'±IS7 5 5/3. ;i ^ y FM R Y XZt"- 9 SrH^iitt) 

P U 5 *V S/rt ^ U FM R Y tC-r=- ^ SrH^ 
jjt^ij FMRY/\®T'-ii?l^^ii*!ftC^SUPROM^-f 50 



tfe. Et33^^MISMCPU-e±IB:7^^y>>zi;A^UFMR 
YlC-r--J'$:##3itfJ:e»tCl-tlti. ±iBV>f^^n3> 

tfn-^MCU:ib^, tr^l^^y^PPA^O. 5mmJ:^TCD 

[0 0 6 2] Cl 1) :7^*yS/rL:jl^UFMRY(D||^ 



[0 0 6 3] 01 Ttciiiai SCDV^r^nn^tT:!-^ 
MCUlCf^li^Sns^^^y t/a:?i^U FMRYCD^(*:6& 

;^:/n^y^TO^5t$n-s>o feiIgIfci3v\TARY{itfriHia 

XlBMbfe^^^EUTl/^fTfe-So rCD^^yriz-f AR 

Yiigli 4T'l5i^b;/^cmi:[^^lc. ^^y •fe;i/(D3>' 

^^y^;i/c^KW>fiJ^«^n^tim'te-r- 
^^ic^^n. ;i^y-fe;KDy-xti^ti^^y:/D 

»y^«C^CDV->^^^C^$nTV^^;b^ ^^y^ 

±^tj:,im(D^i^'^')':^uv^ {-X^nv^) LMBO 

Sisco/M^ y >''n»y^^ (/jN':/n*y^') SMBo;5MS 
MB 7i:^C:9'f!i$nTv^^o ;^^^y:/a^y^li>^D^ 

^hmm^x\ti^m.7'-^mmwjiE\zmm^n 

-6. /h^^y:rn^yi'li/J>^fi-r-^f=f^«ftfli^?&:^tcfa 

[0 0 6 4] iai7tC^V^T, hhAT\tr^\/7.m^ 
PABOTI^MPAB 1 5 0^*y^tHlB&T'feSo lllii# 
^- RCfeV>T-ecDT Kl/>^fi#PAB 07!?MPAB 1 
5 P U(Dm:dT K U;7.^-^tc^fS;$ 

5. m2i!if^^-KT'tiTKU7.^^PAB073FMPA 
Bl 5tiPROM^>r^PRW(^ffi:;^TFUX^i-tEA 
07b^^P^ib\znj^^ri^. XADECliTKl/:^^ 
*y ^ A L A T fe/r bX^ y ii* n T K l/:^M-t S: 

T K ux-r 3 - ^rx A D E C^^ ^ m:^ S tv-S^fi-t 

-^^ajbSMtlCfeVNTC?- KK5>f /WDRVli5V 

f^T-ttl 2VOie»:&^®E"et7-Kil«$:«B16'r-6. -5= 
- ^ <Dm&m\ZiS\^X t7 - F K^-< / WD R V<J>±X 

<z)ffi:^^^iOV<^><fce>J&^&v^mffiu/<Mc$tl^>o yad 
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E CliT K ^>^^ ^ Y A L A T $:/r bT^ U ii.* tlS 

5b ^ K \/7.m^ ^mnt ^ ^ a t k u^^f^n - ^ 

T'fe^o YSELli:^3^Ar Kl/>^7'3-^YADEC 

Ixy^.T^n^-^Tfe^c SAMPtiv'-tJ'^mLi&fNtCfe 
V^T5^J5 A^^iiaS^Y S E LT'3@^Sn:/bT=-^i*&*^e> 
C5[)ggmtm#$:*i*i^-S>-fe>:^T>>^T'*)^c DOLA 

T li-fe >X7 ^ ffi:^^ 

fe^o DOBUFFli7'-4?m::^J^^i/^DOLAT^^ 

vh iUUh) "f-^X'^^V. PDB875MPDBi 
t^A.im;^f'-^lifc^2>''^>r hil^tl^o DIBUF 

B U F F*>e)^^j32i^ ti^cT^- ^ \t'f-'^K±'y ^y^M 
M&DI LATlc^$n&o t'-*^A:^^^:/^I11^DI 
LATtC^StlfcT^-:^!*^" 0- <Dfc$, ^^ii^^m 
l&WR I Tli;^^i^3@^lBlgSY S E LT'»^$nfcx- 

3.tllC4:oT^^:?^^U-fe;Pj5?^^j2i^Stl^o ERA 

s E ciiti5t snfc^ ^ u -^u V ^o^-j-Tjmzm^ 

[0 0 6 5] FCONTi*. S/n^^U FMR Y 

> h D ^ C R E G Sr^A^o 

[00 66] 01 9{ciir3;y hn-;i/U'^:^;3^^CREG 

PEREGi:, r^^yn^y^^^Ue;?:^^rMBREGl 
feJ:tnviBREG2lCJ:oT^^^tlS„ ^D^^A/ 
-f U-Xft(R^Ui;>^^PEREGtCi3V>T. VppliU 

mflii^mEMitc^SiDT" 1" ic$ns^^mEm6n:7 

^l/$;x^tMBREGlfeJ:tJfMBREG2li, ^t\,^ 
7 J$ nfc:^:/D ^ 8 ^fU^ tifc/jN^n ^ 

1" li^f5;>i^U:/D^vi'(0^$:ifeJ5(cU l^y h" 



5-26621 9 

20 

0" \xn^i<^^)':rnv^(r>imR^imt^. 

\t. ?^^-/D^y^fi^Ui;;i.^MBREG2CDm7l^»y 
hTb^" 1" CD^^li, /jN:?l^UyD^y^SMB7(^>?g^ 

[0 0 6 7] ±fB3>hD-;i/U$;;^^CREGli^S 

NTtt. ^a)3>hn-;i/i/e;::JC^tCREGOls:^p^ 

4fe)o :J1^WCfcV>Tli, ^03>hD-;H/t^X^5iGR 
EG(3D|^«:^^-6r i:lC<fcor, - «^^iilf^ 

[0 0 6 8] E117lCfcV^r. ftOiaiiiag&FCONTtC 
\%. tJ^-^^UTFLM, MS-FLN, MS-MI 
SN. M2RDN, M2WRN, MRDN, MWRN. 
lOWORDN, ^X^'S^^Tfm^^t\^ MtC, ±<ai 
v'WhCDT^-^PDBSTirMPDBl 5^:, rKUX# 
-^PABOTi^igPAB 1 5CDm^tr*y h;^)^#;i^So 

[0 0 6 9] mi^^M-^FLMti, 7^^yi/rL:3l^UFM 
RY(?Di(ff^^-KS:Jg5ti-SM#-e*>y. ^(Z)" 0" 
^li&{t^-K$:ti^U " 1" :^^^2iMt^-K^:ti 

0 75MMD 2 lcS':5»r>T?^^Sns. 

[0 0 7 0] fir#^-^MS-FLNti, Vyvl^n.i.^ 

uFMRYo^fi-^T'fe*;. ^co" 0" iFma^^ih 

U " 1" ;?)^#ra^K^^i^-t^o ^l®f{^=E-KT'tit|J 
^^^sm^mXZ P U;^^'ec0^j^^M^M S - F L N $:m:d 

li, PROM^H':?PRW:6^^#^Sti-5^*y::^- >f:^ 
-^;i/fi-^c E * icm^tte. 

[0 0 7 1] fOt^^-^MS-MI SNtt3>hn-;i/U 

i;;^^CREGC0»^^-^T'fe-5o Z.(r>\L^. 'ZfU^'y 

ix/^ u^:;;^ ^ p E R E G tm^^u v m 

^ US;::^ diMB R E G 1 Jct^B R E G 2 e?Mprn«:S 
^t^Mts r \^U7sm-^FAB07bm?AB 15 (Dm 
^tf^y h^r^MUT^Stie. ^liM^^-KT'litt' 

:^*a^ec p vi^^commm^M s -m i s n s: m:^ 

t^o ^2iMt^-KT'l^ 4^lcWH$tv^v%;6^, PR 
OM5>f ^ P RW;b^m:^j-r^lSJ:(ar K l/:^v^^y h E A 

1 6*^-eoftjWi-^Ms-Mi sNi:«^^3&sn-5, 

[00 7 2] M2RDNli;)t^UU-F:^bn->''fi 

M2WRNti;?i^U^>f h;^hn-:/fi-t. mrd 
Niin>hn-;i/i/'2;:^^'CREG<0U-F#-^, mw 
RNlj:3>hD-;i/U^:/X^CREG05>r h^-^T'fe 

m 1 iMt^- FT'litt>3fe«lf^®C P Ui)^^n^m 
iSm^^tiS^tJ-t^o m2iiff^^-FTli, 4tlciMK$n 

;fcvx;?)^, PROM^H'^PRW*>^^$nS^-f h-f 
:^^-:/;bfi-^WE*/)^tiJiaM-^M2WRN. MWRNi: 
i!^i^j:StU PROM^>f^i*^e>^$n6r'>l>:^^h 
^^-Zf)Vm^OE*ti^imm^M2RDN, MRDN 
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[0 0 7 3] IOWORDNlj::7^*y^'3.:5l^U FMR 
Y IcM-r^ 8 l^^y h U - K7^-fe^^ 1 6 tr^y h U - K 

V^Tli^^f!fi^^ I OWORDNtiSt^*:; hll- KT 

[0 0 74] RSTii:7^^yS>rL:>l=EiJ FMRY(^U-fe 
^yhfi^T-fc-Sp z.(Z)^^RSTlCcfcoT7^»:;i/3.:?i 

n ffyh./^ Xz-Xm^X^VT.^ P E R E G(7) V p p "7 

^^^r 0" tc$^T;€>r^tcJ:y, itfiB::^n^^^A/>f 

l/-X^jpuy:3^^?PEREGtC^t*j'^EV, PV. 
E, PCD#^-Kia^t^*V h:^^^ VT$rL^» 
[0 0 7 5] gI2 0lCtt75^vi>^:?^^UFMRYtC33 

tl-5p ll0^CfeV^TCKlM, CK 2Mliy > • :t->'t 20 

1/ ^fCREGic>^«>U- Ki&#t;mi:l^^® 
^t>f ^>^r•^fxb4^&- 
[0076] S2 llCli:75^vi/^;<^U FMRYIC^ 

i^0tc^$*i«^^h:^bn-y{i#M2WRN 

TKU:J^.fi-^PAB07!^MPAB 1 5;i^T FU;;^.^^y^ 
lHl5&ALATlcm$tl-5^ilt;lC, A:^7^-^PB8 
:;5MPB 1 5;b^7'-^A:^^'V^D I LATtC^^Sn 

e;x^cREGtc^«)^>r biM'^t;^tli:I^^C04r-f 

c R E G^col^^R^JD-r ~ ^HjA^^bMTibti'So 
[0 0 7 7] CI 2) 7^*yt^^>t^UFMRY(Z)^ 

rCD^^ST'li, tt5:^^jiai^®CPUXtiPROM^>f ^ 40 
;^>^ttflB0MHll& F C O N T 5:^ LT :7 ^ ^y ^ U 60 

>i^i;ol^5:f7e)^liM^^- KtCj3V>T, 
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[0 0 7 8] 02 2tCli«i^ffJ^JiO#j«e3&-#!l*^ 

-&it»3fc«lSil^CPU<D«d«fi:, ^2iM^^-KJCfet:r 

SPROM^^5f(D^Wi:cD55t:&tc^i:$4xSc m 

[0 0 7 9] h#(4T-<3r)-?-^i«i«^C0«:*0O:7.7^ 
^y^T'lj:, c^i:^^:^ai^MCPUlj:-eop^^:^^>^nC 
l^r-fe^yh-t-S (X7">y:/Sl) » ^SklC cfJi^^^a^e 
CPUli, H2 1T-^^bfe:3i^y^>f hi&f^S:ffo 
y^^^y^/ii;?^^'-) FMRYtcHiit/^^f'-iJ'?:® 

1 7cD7'-^A:^J^^y"?^lfiIi^D I L ATlc-fe^y 
i:%JC, 7=-4iS:^tf^grKUX$:TKl/X^*y^ 
laSSALATtc-fe^y h-rs (Xx*y::^S2) „ ^bT4^ 

:^i^JL^gCPUl^ 3>hD-;i/W'i;^;^^CREGlC 

^€>9>f h-9'>fi';i/&IMfUT, ::/n^^i>.if^y hP 
S:iz^yh-r-5 (:^5^^y:/3) » z:4%{c<kUf(i^taS&FC 
ONTii, irna:;^5^^y:;^2T'-fe»y h$nfc5^-^^tJfT 

^ii^^r^t-^c 3C0^^*yS/a:3t^UffiST<D«i^*^?l!il 
^r^hbTtt33ft:^e]iii^MCPUlimi:Jl O/ti s e c^^ 

t> (:^'r^y>^S4) , rM>T*:;^D^^-^tr^ybP^:^V 
ri-s (XT-»y>^S5) o 

[0 0 8 0] ^0)1^, t43:^^^aBilS®CPUli^ji^^M^ 

5:5liS"r'6^cit>{C. nz/VU-)\^\yV>k^OK'EG\zn 

bf^y hPV$:-fe^y h-t-^ (X-x^yt/B) o Z.if\,\Z^^)M 
I^HUI&FGONTli, ltJiB:^-r>y:/2-e'fe>y h$ri:/^T 

5 J: ^^^mffiV c c <k y % l/^;l/CD]I^V^ 7 V(D 

<D-m^W)^^^ (:^7^>y:/S7) » c?3:^^2tiil^®c P 

A/<y:7T>fl^y hPV^ri'UTL/ (XT-*y:/S8) , 

[0 0 8 1] cfift^l^eCPUJi, :^7"^y>^S 

7(0^y:7T^CJ:oT:f-iS[«:?ll8't«>i:. x-T^-y:/ 
S 9 T y ^ i>.^ U :7 r >r t^^y h P V & U T b 
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U^»y:/s 1 1) . i^^iax^*v:/S3*^e>^MS:j^ft3g 

bTVN<„ 

[0082] 2 3 tCti?i5^im^)ii(^l^^^-^J*^^ 

[0 0 8 3] tp^i:!mmncpv{t. m^^^'^izmtc 

1) « r^^tc^^^^^OiiliSgCPUtj:, ^M^^fl^cO;*^ 
U-b;HC^LT':/U^>r b?:^fe> (X-r-^vT^^S 2 2) „ 

^r" 0" i:miLtio hco»¥li«ltriB0 
2 2"eiJi^bfcffii5E^^^Jt^#li$:!iM1-«>:::i:5b^-e$ 

[0 0 84] r^tc, ffj^^affl^gcputi. nvhn- 

S2 3) o t-^&t)*), ?i^:;^D^y^^6^l/>:^7.^MBR 
E G 1 fci:tmB R E G 2 tC?^^>t>I^;?t ^ U y'^n ^# 

cf'r^^i^MilKSCPUtju n>hD-;H^i;:::^.^CREG 

Sr-fe^yh-rs (X7^»y::^24) . z.tilz^vm\B\^F 
CONTli, itn3X7^^y^2 3T'fg^$tl?^^^'J^D 

5fecDjit^^r^i: tT»^j^i*a^ec p uiimii i o m 

s e c^#o (::^'r^y':/S 2 5) . :icoi Oms e cilV^ 

Xt^^y hE5:^U7i-S U7^^y:/S2 6) » 
[0 0 8 5] ^<D^. tp^m^mCP Vltm^V^^ 40 

KIT K 5:^ U >' T -r i"^^ 7 F i^:^ bT j^SPlc-fe 
^yhb U7^^y^S2 7), rM>T% ^U'7T-fTKl/ 

^cREGic35:ifi-s^>r h-9->r^;v^5§^7bT, >ri^- 

X^y7r>fl^*y hEVSr-fe^y h-rs {T.'r^y^Z 50 
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9) o rniciUffiWlHl^FCONTii, t?fia::^'7^*y::^ 
S2 8T'ir^yh$n^cTKl^;^5:^JMbT> -ec^TKU 

TOUT, ttna?i^$tife^^ui2;i'C0T'— 

- ^ mm^mo^- ^ c-^t- s^^^^s:^ u r 

tf^y hEV&^^UTb (X5^^y^S3 1) , IM^T-^HI 
TKl^X/)^^:6^$:mb U-r^y>^S3 2) , :S^fi^TK 

>^$:l;^£l^>r>^U^>hLT (X-r^y >'*S 3 3) . U 

[0 0 8 6] ^iJfc^Q^eCPmdu T.'rv'fS 
3 0c7)/<U:7r>rJCj;oT:f-SJ[^:5tfSi-Si:, ^^-r^y 
:/S3 4T*-< u-X'<y:7T>fi^*y hEV$:^';rbfc 

L/TV>S;«)>CD^^'M$:^fe) U-r^y::^S 3 5) „ :icDM 

bTV^;fev^^^C^^ 4J^^«Iii^©CPUtju 

6) , MB>^T-^y:^S 2 4*>e)^M5:^^bTV><o H 
l^tCli, ^'^5^bJ©^^Cc^:'^T^^U*fe;KZ)bSV^#mffi 

;:)^:^cD^tc/jioT b* e) J: e) ti:wm^^mih^^tz.i^ 

IC, lIgl^lC^U:7T>r$:^f^^J&*^^l Oms e ch^^ 

[0 0 8 7] ±M^^m\z^i^\w.y<^m^fi^tb 
s. 

[0 0 8 8] (1) V>fi^n3>tr;i-^MCU$:^ 

^^n3>tr3.-^MCU;6^f^^1-S7^*y S/3.:;l^y F 
MRY(C^§:||$5itfJ:e>3&^^li, m2i!if^^- K 
5:ti^i-Sri:tCi:»J, PROM^^T ^ PRWCOJ:e>?& 

ujcmiii(f^^-F$:ti^i-S:ii:lcj:y. ^^>r^ 
D 3 > tf^ - Mc u Aicn^s n^^^^-e-e 

;i)^T'^So -tS?^*«tBlcj:y^;t^P^a) 
[0 0 8 9] (2) :7^*yS/3.;l^UFMRYlCfet-tS 
|^{@®>t^U^a*yi7 (LMB, SMB) $:lfi:l:tT33 
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[0 0 9 0] (3) ^^(D:?^^U':/n*>^?0'!:)*>t^^ 

[0 0 9 1] (4) _hiB (3) JCfeV%T, v>r^Dn> 
<3DRAMJfel^$:^oT*^i^, 7v^y i/^^^UO^ 

[0 0 9 2] (5) y'^vt/a.:^^V(D—WM^^TSit 
^ D n > n - ^ M C U IC cfc -60Jt^fi&mc(^^ bT 

[009 3] ie) -^m^'t^^:^=^VZftly^<Dm 

G$:7^^v^'^;*^y FMRYlcrtjS^$i±^3:i:tc<i: 

y, -}S?g^'r/<$j3i^y:^D*yi7$:-7^4'nzi>t:3. 

-^TMCUOI^^ (j^^cfJiftjaici^fi. ^f^SPPROM^ 

[0 0 9 4] (7) ±fa5^>!r<^^fl9^&^fC^oT, V-Y 
D n > tra.- MC UtCl^^S tlfc ^ *y i/a. ;l ^ y 
FM R Y OO^V I^LbS-fr^ r Tb^T' $ So 

[0 0 9 5] jeJLb*:|S^#tCJ:oT«t$ti>^IS^$:|^ 
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[0 0 9 6] mii. v>f^?D=2>tr;i— jttcp^iijsn 

F L o T o Xis!(Z) :?i ^ y -b ; b h ^ > ;^ ^ $: ^ V N s r 
t^^ite^^. IM^mviit. :7^*yt/ii:*=Eytc 

3l,Z^Lt:L^^fjtVyh^:3^r&3fj^^m^it\^X^h 

Vtf^yhCD-fe^y b;5tt;^yT^JP$:Lfey, ^^Jtm<^ 
^ y :7 T -r y 1--6ilI1^^S$:ms z C;& 

fc, -ist^^co#fitiy-:^i^5:^iC'ts^=Ey 

^comm^M^mti/b^ < v^'^t.^^^^zm-<ov 
- mic^-r s ;^ ^ y ^mzm 

v\ m\z:^'^V':fuyi;<M^mmti.x\t. 02 4JC 
^snS'Ktc. ^€:M5cffi©:^:^n*yi^LMB0-7 

y^^SMBO-'SMB7tC:0l-JT> :A::/n ^y 

T'fe-So :7^*yt/n;jl^y(D;A^y'fe;i/h5>i^ 

[0 0 9 7] 2is:?g^li. ii>7&:<^t>#-a)^(*i^*y:^ 

[009 8] 

50 etf;&%;©tCJ;oT^§b:n'&J5t>m$:f®#l-iJi^'rtllfTiE 
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[0 0 9 9] -tJfcibt), :^nmiZ^^^^^ua>\^=L 
-^^75)^ ^-r - ^ ^ - — > ^ ^ "^-S)^^. 

[0 10 0] :7^^ye/3.;jt^uic^i'ts— 

lit) J: e) ii'^v^Tb^T^- ^fl^cmiafem/j^^^^i-^T 
[0 10 1] MSci@<^:^^'J::^n^yi?coe)t>l^^RAM 

C0RAM±T'^$:4foT*^e>> :7^^v>>zi^^UO|5 

AMOr K W':^ ^: ^ ^ ^ 'J 
^?©T KU>^C:4--/^5*y:/Si^'C-ea)RAM±.T'^3. 

cD^^>^^U:/n>y^tc:^t-&c:i:ic<J:U, v^^d 

3 > k^a.- ^ IC J: -6ffiiPi&f^lCP»i bX U T;i/t5i -f Ate 
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[0 10 2] -'IS?g^i-'<^^t=EU::fD*y^'(0t6^'|f^ 

D *y ^ =&v>f n 3> t:3.-t?coW^1^A^^Isii:^^*c#KM 
[0 10 3] ±ia^^(3^m{cJ:oT, v^^anvbf 

[gg®<Z)^#^ii^] 
.0 [01] Eltt^®7^»yS/3.:3l^y ?:S^ffibfev>f 

[I2I2I |g2ti:7^^y>>rL;;t^y i:^Cv::^^ROMS: 
^ y co^Atc3ig bfc-;^n v ^ glT-feSo 

[04] 04lCCPU0J^^lC<t«):7^*y2/3.;?l^yiD# 

20 n > tr^L- ^ CD— ^ y v-y zfXtb^. 

[06] 06li75*yS/a.jjl^y i:^^lcv:7.i'ROM& 
^^«) v>f n 3 ^fcTa.- ^ ©--^^J^ ^ y V ^y r^fe 

So 

[07] mi\vM^<^wmtjL--mmmmi&mxth 

[0 8 ] 0 8 liH^ ji*J^^cDmB&6^«:-WJt^#l'li54^0 

[09] 09ii:75^ye/^^^ycoyT;i/^''<-^liSiA. 

30 [01 0] 01 o\tv'^vi/=i.:^'^^)<r>:^'^^)'fnv^ 

[01 1] 01 ili:75^yS/a:3i^y©raiUi^0T'& 
-6- 

[01 2] 01 2li01 l(Df2^Si^^^'i^:^^€:ffiV^fc 

[01 3] 01 ^\t^^^)'^Mznt^mm^ttm^ 

[014] 0i4ii-IS5^^Rllg3&;i^y:/D^y^c^ia 
40 ^0T'feSc 

[01 5] 01 5ii0i©v^^Dn>tr3.-^itc^it; 
S n-5HC^^-7^ n 3 > fcf 3. - ©^00 >rn ^y 
i?0T'&-So 

[01 6] 01 6li01 5(DT>rd7D=2>tr3.-^*V^ 

[01 7] 01 7ti0i 5cDv>f ^^nnvtTn-'JJtcj^ 
/S6$4x-6 ^ ^y ^^3. >i ^ y CD^6^3&:/a ^y ^ 0-^*) 

So 

[01 8] 01 8ii>t^y:/a'yi'<^TO^<Z)— W 

50 ^0T'fe-5o 
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[1211 9] mi 9ii=i>hn-;i/L/t?x^(D— -g^ItJi^® 

[02 2] 02 2li||j2i^fW¥JllM®^'&^J^n- 

[023] 023 tim^^Jt^Wac^i^^^-^i^ D 
-V— hT'fe^p 
[02 4] 02 4li;jl^y:/D'y^45'iO^«^J5!l<^«: 

MCU 
CHP 
FMRY 
LNB 
SMB 
CPU 
RAM 
CONT 

MASKROM -77.^- y-K-:r>y * JJl^U 
MODE 
Pmo d e 
MD07&MMD2 
PORTd a t a 
PORTadd r 
PORTc o n t 
socket 
PRW 
ABUS 
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ARYi;!^^ARY7 ;?l^UTl/-f 
MC Jjl^U-fe;!/ 
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DL072?MDL7 
SLl, SL2 
Bl. B2 
h 

PORTlTiMPORTl 2 
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ED072r^ED7 
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WE* 
FCONT 
CREG 
NBREG 
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PE 

ERASEC 
LMB075MLMB6 
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ROM 
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ROM 
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HEE7F 

U'£E80 
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H'FCSO 



RAM 



H'EEVF 
H'EESO 
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